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This invention refers to an antifriction material based on 
graphite and a phenolic resin, which has a compact structure, a 
low rate of corrosion and a beneficial friction coefficient. The 
invention also describes a procedure for the preparation of this 
compound . 

One of the previously known procedures for the preparation 
of graphite-based products to be used as antifriction materials 
involved mixing and homogenizing in a mixing device of 80-100% 
carbon-based materials, such as petroleum coke or anthracite, 
together with certain binding materials subjectable to coking, in 
a ratio of 2 0-40%, such as bituminous coal tar, bituminous coal 
pitch or synthetic resins • The mixture obtained after careful 
mixing is in the powder form and is then introduced into a die of 
an appropriate shape, following which a pressure of 1,000 to 
3,000 kgf/cm^ is applied [at temperature - sicl]. The raw semi- 
finished material which by now was brought to the needed shape 
and dimension, is subjected to a heat treatment in a special high 
temperature baking oven, in which a temperature of at least 
2000°C may be achieved, in order to assure that the carbon 
materials will undergo graphitization. 

This procedure however presents certain inconveniences, such 
as the use of a complex manufacturing technology, a quite sizable 
electric and heat energy consumption, a relatively long manufac- 
turing process of the final product, difficulty in controlling 
most of the physical parameters during the heat treatment cycle 
in the high temperature furnace, the danger of development of 
microcracks in the cross section of the final product, as well as 
a high cost per unit of the final product. 

Another well-known procedure (British patent No. 2035984) 
provides for the mixing and homogenization of 100 parts in weight 
of natural lamellar graphite as a carburization agent having a 
particle dimension range of 100 to 1000 fM, of which 30% is la- 
mellar graphite with particle dimensions under 100 ju, with 4 to 
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10% parts in weight of phenolic resins in powder form, such as 
phenol -formaldehyde novolac with particle dimensions up to 150 /x. 
For a better homogenization, the surface of the graphite flakes 
is to be wetted by means of an alcohol from the group of methyl 
alcohol, ethyl alcohol, or with an aqueous solution of alcohol. 
The next step is the shape forming phase which is performed by 
applying a hydraulic pressure in a die which has the particular 
shape of the final product, where the pressure force used is in 
the range of 7,000 to 2,000 kgf/cm^. The raw, semifinished 
product obtained is now subjected to heat treatment in a baking 
oven at a temperature of at least 1, 500*0. In this phase, the 
binding material is converted into graphite. In order to reduce 
the porosity, it is necessary to impregnate the resulting product 
with bituminous coal or with a liquid resin, which should fill in 
the pores of the material. The product is then again subjected 
to baking or firing in order to transform the injected product 
into carbon or graphite. 

This second procedure (method 2) , besides the previously 
described disadvantages, has also some additional inconveniences, 
such as an even longer period of time to accomplish the entire 
manufacturing process, supplementary electrical and thermal ener- 
gy expenses, as well as the fact that the final product obtained 
has a relatively high porosity of up to 15%. 

The antifriction material presented in this invention elimi- 
nates all the disadvantages described above by providing a prod- 
uct with a compact and homogenous structure and with a very low 
porosity, namely under 5%, in comparison with the materials ob- 
tained by the above-mentioned procedures where the porosity may 
reach a figure of up to 15%. 

This material contains in its chemical composition certain 
groups of elements which, following the sintering process carried 
out at a low temperature range in the heat treatment phase, name- 



ly at a temperature of up to a maximum of 230 **C, insure the same 
lubricating qualities and the same mechanical resistance as the 
antifriction materials obtained by baking at a temperature range 
of 1,500 to 2,000*^0. The homogenization, deaeratibn and degas- 
sing of the antifriction material based on raw and unprocessed 
graphite is achieved in a single phase by mixing in a regular 
mixer which is provided with a local heating installation to 
raise the temperature of the mixture to only a maximum of 100 ^'C. 
The material resulting after mixing at this temperature range is 
in a form of a viscous paste, and thus the inconvenience of 
manipulating powders is eliminated, avoiding at the same time the 
annoying issue of polluting the work area due to formation of 
dust particles having a toxic effect on the human body. In the 
next step the material which is now in the form of a paste is 
subjected to compression which is carried out at a pressure range 
of 100 to 300 kgf/cm^. The compression and sintering of this 
forming material paste takes place simultaneously, and the baking 
temperature as well as the total process duration are lower than 
in the case of the previously described procedures. 

There is no justification in this new procedure to increase 
the molding pressure on the antifriction material paste as it 
would not bring any evident improvements in the final product 
obtained after sintering at the temperature indicated for this 
method • 

The sintering of the paste forming material at the indicated 
temperature is carried out during continuous compression in a 
hydraulic press provided with heating plates, where the tempera- 
ture may be adjusted to up to 230oc. Raising the processing tem- 
perature over this value would yield however only a partial car- 
bonization of the binding material and implicitly an increase of 
the porosity and a decrease of the mechanical resistance of the 
end product. Special attention must be focused to maintain the 
required duration in each phase during the continuous compression 




and sintering at the optimal working temper ature • The required 
period of time depends on the thickness of the molded item, and 
must take into consideration a very important condition, namely 
that for each 1 mm thickness of the molded item, the maximum 
duration for the molded piece to be kept under the required pres- 
sure and temperature should be 1 minute • Therefore, for example 
in case of an item which has a thickness of 2 0 mm, this duration 
should be a maximum of 20 min. Extending this time may lead to a 
negative result, as it would increase the internal contractions 
in the final product above the maximum admissible level, result- 
ing in cracks and an increase of porosity due to the destruction 
of the connecting bridges between the particles, and due to the 
partial carbonization of the hardening binder. 

This invention was achieved based on the above-mentioned 
considerations. This antifriction material based on graphite, 
the method of preparation, and the installation to carry it out 
are characterized by the following important characteristics: 

the chemical composition of the raw and unprocessed material 

shall be: 

50-80% lubricating materials, namely colloidal 
graphite, carbon black, molybdenum sulfide (maxi- 
* mum particle dimensions: 3 00 /i) ; 

25-40% of phenoplasts formed of a liquid phenolic 
resin (viscosity KP 50-2,000), and phenol-formal- 
dehyde novolac powder (maximum particle dimen- 
sions: 300 m) ; 
- 25-15% additive ingredients, such as tristearin, 
and as needed additions of copper and tin powder, 
bakelized and finely pulverized textile waste 
powders, asbestos flakes; 
the homogenization, deaeration and degassing of the raw and 
unprocessed material shall be carried out by blending the 
mixture in an ordinary mixer provided with its own heating 



5 



facility to insure a maximum processing temperature of 100 *»C; 

- the raw and unprocessed forming material shall be processed 
into a viscous paste, which, after homogenization and being 
of the above described chemical composition, may be easily 
shaped and molded in a die which has the contour of the 
required final product; 

- molding under pressure of the forming material shall be 
achieved by applying pressure in a range of 100 to 3 00 
kgf/cm^ by means of a hydraulic press with heating plates, 
where the processing temperature is in the range of 160 to 
230°C; 

- the forming material contained in the mold, subjected to the 
pressure and temperature as indicated above in order to 
achieve the sintering of resins, shall be carried out de- 
pending on the thickness of the molded item, by respecting 
the duration indicated above (the duration is to be calcu- 
lated from the moment when the average temperature of the 
mold reaches 100 °C) ; * 

- The equipment used in this procedure for the production of 
the antifriction material based on graphite is simple, and 
as such includes the following: 

equipment for sorting (sifting) and measuring; 
equipment for mixing and homogenizing at a req- 
uired temperature; 

equipment for compression and sintering at a re- 
quired temperature, such as a hydraulic press used 
in vulcanization processes • 

In the following paragraphs we present, as examples, four 
separate groups of antifriction materials based on^ graphite, 
which were produced by the procedure outlined in this invention, 
and are compared to the materials obtained by the other two 
procedures mentioned earlier. 
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According to the examples, the antifriction materials based 
on natural graphite, designated as "materials produced by this 
invention", are indicated by the symbols PG-1, PGB-1, PG-2, and 
G-1, while the materials produced by the first or the second 
procedure outlined at the beginning of this patent are indicated 
as 1, respectively 2, and are called "reference materials". 

The materials produced by this invention were prepared by 
homogenization of a mixture of a chemical composition indicated 
in table 1, at a required temperature, and then molding the paste 
forming material and sintering it at an average temperature of 
190 ^C, and under a pressure of 100 kgf/cm^- 

The first reference material is an antifriction material 
obtained by molding a mixture of powders, including degassed 
petroleum coke as a carburization agent, and a bituminous coal 
tar as a binding material. The molding phase was carried out at 
a pressure of 1,800 kgf/cm^, and the baking and graphitizing was 
carried out at higher temperatures. 

The second reference material is an antifriction material 
which contains natural graphite as a carburization agent, and 
phenol-formaldehyde novolac as a binding material. The molding 
step was carried out by compressing the powders under a pressure 
of about 1,500 kgf/cm^, after which the molded product was sub- 
jected to heat treatment in a high temperature oven. In order to 
reduce the porosity of the baked material, for example, it was 
impregnated under vacuum with a liquid resin, such as an impreg- 
nation lacquer, and then subjected to a second heat treatment. 

The chemical composition of the material obtained by these 
two procedures are presented in table, 1. 

Thermomechanical tests were carried out on the PG-1, PGB-1, 
PG-2 and G-1 materials obtained by the procedure described in 
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this invention, as well as on the two reference materials, estab- 
lishing a number of characteristics presented in table 2. 

The results shown in tables 1 and 2 indicate that the refer- 
ence materials do not satisfy the requirements set forth in this 
invention because of the following considerations: 

the ratio of binding material to lubricating material is 
different as far as the sharing ratio is concerned; 
the forming materials which are viscous pastes, in the case 
of the reference materials 1 and 2 are powders; 
a significant difference concerning the pressure used in the 
molding step, between the materials prepared by the proce- 
dure presented in this invention, and the reference mate- 
rials 1 and 2; 

the high temperature difference in the s inter i zing, and re- 
spectively in the baking phase; 

the much shorter total duration for the procedure described 

by this invention, compared to methods 1 and 2; 

lower porosity than in the case of reference materials 1 and 

i 

2. 
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Table 1 



Raw material Materials produced by Total sharing Reference 

this invention (%) ratio (%) materials (%) 
PG-1 PGB-1 PG-2 G-1 1 2 

Binding materials: 

RSA type phenolic 

resins (viscosity: 35 30 35 25 - _ « 

50-2,000 CP) 

Phenol- formaldehyde 
novo lac (maximum 

particle dimension: - - 12 25-40 - lo 

300 fi) 

Bituminous coal 
tar (softening 

point: 75-85%) - _ _ _ - 36 - 

Bakelite lacquer - - - 4.5- 



Lubrication and 
carburization materials: 

Colloidal graphite 
(particle dimension: 

25-300 fi) 25 25 35 65 - - 100 

Molybdenum bisul- 
fide 2 2*5 2 5 50-80 

Carbon black HAFF 
(particle dimension: 

5 M) 30 30 25 10 - - 

Degassed petroleum 

coke - 100 



Additive ingredients : 

Tristearin 2.5 2,5 2.5 4 

Copper powder, 

tin, lead, asbestos 7 10 3,5 - 2,5-15 

Bakelized and finely 

dispersed textiles - 2.5 - - - 
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other characteristics were also determined for the 
antifriction material prepared in accordance with the procedure 
outlined in this invention, as well as for the reference materi- 
als, such as: apparent weight (g/cm^) , bending resistance 
(kgf /cm^) , Shore hardness on scale and the coefficient of 
friction. 

These values are indicated also in table 2. 

Table 2 



Physicomechanical Unit of 
pr opert ie s mea sur ement 



Materials produced by this Reference 
this invention materials 



PG-1 



PGB-1 



PG-2 



G-1 



Thermal conductibility cal/cmS®C 
Apparent density g/cm^ 
Apparent porosity % 
Bending resistance kgf/cm^ 
Shore hardness on D 
scale *Brineil HB 2.5/5 
Coefficient of friction 
Molding pressure kgf/cm^ 
Sintering and 
graphitizing 

temperature °C 



0.02 

1.6 

3.5 

300 

78 
0.06 
100 



170 



0.01 

1,7 

5 



500 



0.01 

1.7 

1.5 



0.03 

1.8 

1.5 



400 



350 



0.04 

1.7 

1.5 



350 



0.02 
1.6 

8 

300 



75 80 81 60 33 

0.07 0,05 0.03 0.02 0.05 
200 100 100 1800 1500 



160 



190 



190 2000 500 1000 



NOTE: All numbers indicated in this table are average values obtained by 
measurements carried out on several test probes. 

*) Cal/cmS°C 

Compared to the previously described procedures, the method 
presented in this invention has the following advantages: 

- a new technology with increased productivity and efficiency; 

- a simpler installation, with considerably reduced require- 
ments of thermal and electric energy; 
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- less need for mechanical finishing on a lathe to bring the 
semifinished product to final dimensions ; 

- no more handling of powders, excluding the possibility of 
polluting the work area with dust particles; i 

- certain phases of the previously used technological process- 
es are eliminated entirely. 



Claims 

1. An antifriction material based on graphite, 
characterized by the fact that in order to allow an easier 
preparation, it is made of a mixture of 50-80% lubricating 
materials such as colloidal graphite, carbon black, molybdenum 
sulfide, having particle dimensions of maximum 300 im, of 25-40% 
phenolic resins such as viscous phenolic resin of a viscosity 
range of 50-2,000 CP, and phenol formaldehyde novolac in form of 
a powder with particle dimensions of maximxim 3 00 ju, of 2.5-15% 
additive ingredients such as tristearin, and in certain cases 
copper, tin or lead powder with particle dimensions of maximum 

3 00 /i/ as well as of finely ground bakelized textile waste 
material, and which has a compact structure and a porosity of 
under 5%. 

2. A procedure for the preparation of an antifriction mate- 
rial, in accordance with Claim 1, and characterized by the fact 
that the homogenization, deaeration and degassing of the raw and 
unprocessed material is carried out simultaneously by mixing the 
blend of substances at a temperature of 100 °C, which step yields 
a molding material in form of a viscous paste, which is then 
subsequently subjected to the molding step by applying a 
mechanical pressure of 100-3 00 kgf/cm^, and maintaining it at a 
temperature of 160-23 O^'C for a period of time which is dependent 
of the thickness of the molded item, respecting the required 
condition that for each 1 mm thickness of the product, the period 
of time to be maintained under the said pressure and temperature, 
be a maximum of 1 minute, and for an item having a thickness of 
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20 mm, such duration shall be of 20 minutes to be calculated from 
the moment the temperature of the mold reaches the average tem- 
perature of 100 °C. 
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(54) 



Material de antifrictiune pe baza de grafit ?i procedeu de 
realizare a acestuia 



Inventia se refera la un material de 
antifrictiune pe baza de grafit feno- 
plast, avind o structura compacta o co- 
rozitate scazuta ?i un bun coeficient d- 
frecare, precum ^i la un procedeu de rea- 5 
lizare a acestuia. 

Unul din procedeele anterioare cunos- 
cute pentru obtinerea pieselor din grafit 
utihzate ca materiale de antifrictiune' 
consta dm mixarea ?i omogenizarea in- lu 
tr-un malaxor a 80 ... 100% materiale 
carbonoase. ca, de exemplu, cocsul de 
petrol sau antracitul ^i ale unor lianti 
cocsificabili in proportie de 20 .. 40% ca 
de exemplu, smoala de huila, gudronul ir» 
de huila sau ra^ini sintetice. Amestecul 
obtmut sub forma de pulbere este intro- 
dus intr-o matrita de dimensiune dorita 
51 presiuni la temperaturi cuprinse intre 

1 000 9i 3 000 kgf/cm^. Semifabricatul in 20 
stare cruda la dimensiunea ^i forma dori- 
ta este supus. in continuare, tratamentu- 

lui termic de coacere in cuptoare speciaJc 
de inalta temperatura, avind eel putin 

2 000°C, faza in care are loc procesul dc 2", 
grafitizare a materialelor carbonice. 

Acest procedeu prezinta insa ca neajun- 
sun folosirea unei tehnologii complexe do 
labricatie. un consum mare de energ'c 
electrica §i termica, o durata de fabrica- :m 
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tie a produsului finit relativ mare, o ur- 
marire anevoioasa a parametrilor de func- 
tionare in procesul de coacere in cuptoa- 
rele de inalta temperatura, pericolul apa- 
ritiei de microfisuri in sectiunea produsu- 
lui finit, precum ^i un cost ridicat pe uni- 
tatea de produs finit. 

Un alt procedeu cunoscut, (brevet An- 
glia, nr. 2035984) consta din mixarea si 
omogenizarea a 100 parti in greutate, 
grafit natural lamelar ca agent de carbu- 
rare avind dimensiunea particulelor in in- 
tervalul de valori cuprins intre 100 si 
1 000 din care 30%, grafit lamelar cu 
dimensiunea particulei sub 100 intre 
4 ?i 10%, parti de greutate, de fenoplaste, 
sub forma de pulbere, novolac formofeno- 
lic, avind dimensiunea particulei de pina 
la 150 \i, Pentru o mai buna omogeniza- 
re se umecteaza suprafata solzUor de gra- 
fit, cu un alcool de tip, metilic, etilic sau 

0 solutie de alcool — apa. Urmeaza fa- 
sonarea prin presare hidraulica in matri- 
te avind forma dorita. unde forta de pre- 
sare este cuprinsa intre 7 000 $i 2 000 
kgf/cm-, rezultind un semifabricat in sta- 
re cruda care este supus in continuare 
tratamentului termic de coacere in cup- 
toare^ avind o temperatura de eel putin 

1 500 C, faza in care liantul se traris- 

PRETUL LEI 20,91 
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'(>rm:i in «irafii. Ponir\i rcduccTiM porD/.i- 
iTitii rslc nocesara impro^nriroa pnKhisu- 
rc/ullat cu iin carbuno yras sau v\\ o 
rasina fluida caro sa iimple porii din cor- 
Dul fasonat dupa care materialul csic din 
now supus coacerii sau arderii in vcderoa 
trnnsformarii pri>duschir injcctatc. in car- 
bon sau grafit. 

Acest al doilea proccdeu (mctoda 2). 
pre/inta, in afara de/avantajclor mcntiu- 
natc, ca inconvcnientc o ix^rioada si mai 
liinga do timp in procesul dc fabricatic; 
chcltuicli suplimcntare do encrgio elcc- 
:rica si tcrnnica, precum si obtinorea unui 
material cu o porozitate rclativ mare, clc 
pina la 15^',, a produsului finit. 

Materialul de antifrictiune, conform in- 
ventiei, climina neajunsurile semnaiaie 
orin aceea ca, in scopul usurarii realizarii 
cl are o structura compacta, omogcna si o 
porozitate absoluta scazula, de sub 5",,. 
fata dc materialele similare oblinute prin 
procedeele descrise anterior unde porozi- 
:atea poate ajunge pina la valoarea de 

Acest material are in compo/itia sa 
chimica grupe de elemente care in urma 
sinterizarii la temperaturile joase de coa- 
cere de maximum 230^ C, ii asigura ace- 
leasi caiitati lubrifiante si rezistente me- 
canice ca si ale materialelor de antifric- 
tiune obtinute in urma coacerii la tem- 
peraturi cuprinse intre 1 500 si 2 OOO^C. 
bmogenizarea, dczacrarea si degazarea 
materialului de antifrictiune pe baza de 
grafit in stare bruta §i neprclucrata se 
realizeaza intr-o singura faza prin pro- 
cesul de mixare in malaxoare obisnuite, 
avind prevazute instalatii locale de incal- 
zire la temperaturi joase de maxim 100 C. 
Materialul rezultat prin mixare la cald, 
se prezinta sub forma de pasta viscoasa, 
iar prin aceasta se elimina inconveniente- 
le legate de manipularea pulberilor, evi- 
tindu-se poluarea zonelor de lucru prin 
cmanatiile particulelor sub forma dc praf, 
cu efecte toxice asupra organismului u- 
man. Presarea matcrialului de formare 
sub forma de pasta se face la presiuni 
cuprinse intre 100 ?i 300 kgf/cm'-. Atit 
presarea cit si sinterizarea materialului 
de formare sub forma de pasta, se fac si- 
multan, temperatura de coacere durata 
totala fiind inferioare valorilor realizate 
prin procedeele anterior cunoscute. 

Cresterea presiunii de fasonare a pas- 
lei din materialul de antifrictiune rezultat 
prin realizarea acestui procedeu nu sc 
justifica, neaducind imbunatatiri evidente 
produsului finit obtinut dupa sinterizarea 
la cald. 

Sinterizarea la cald a matcrialului de 
formare sub forma de pasta se face prin 
presare continua pe prese hidraulice pre- 
vazute cu platane calde avind tempera- 



Uii i rei^iabiie dc; pina la 230 C. Marirea 
ompcraUirii de lucru pesto aceasta va- 
le tar.^ conduce la carbonizarca parti ala a 
iiantuiui do intarire si implicit la creste- . 
r. rca poro/iialii ^i scaderea rcxistentelor 
mecanicv ak* produsului finit. O atcntie 
'leosebita trebuie acordata duratei de men- 
tinerc a corpului fasonat in fazclo de pre- 
sare continua si sintetizarii la cald. A- 

!o ceasta durata depinde de grosim.ca cor- 
pului fasonat si nccesita respectarca con- 
ciiiiei: pontru 1 mm grosime a picsei fa- 
sonale, durata de mcntinere sub presiune 
<M temperatura este maximum 1 min ; 

i:, pentru 20 mm grosimea piesoi d\irata de 
mcntinere este dc maximum 20 min. Ti- 
ncrea unci piese pcste aceasta durata poa- 
*c dnce la compromiterea produsului fi- 
nal prin accca ca se maresc contractiile 

20 interne peste valoarea maxima admisibi- 
ia producind fisuri, totodata, creste poro- 
/ilatca datorita distrugerii puntilor de le- 
gatura intre particule ^i carbonizarii par- 
tiale a Iiantuiui de intarire. 

2n Actuala inventie s-a realizat pe baza 
constatarilor mentionate mai sus, iar ma- 
terialul de antifrictiune pe baza de grafit 
cit si procedeul si instalatia necesara rea- 
lizarii acestuia se caracterizeaza prin: 

.^(j _ compozitie chimica a materialului in 
stare bruta .si neprelucrata este: 

— 50... sd^'.f, materiale lubrifiante for- 
mate din grafit, coloidal, negru de fum, 
sulfura de molibden, (granulatia maxima 

:i5 300 :0; 

— 25... -10*'u, fanoplaste formate din 
rasina fenolica fluida (viscozitate KP 
50 ... 2 000), si novolac formofenolic pul- 
brre (granulatie maxima 300 iO*. 

40 — 25... 15" (, ingredient! cu rol de adi- 
ca tristearina 5?i dupa caz adaosuri 
Oc pulbere de cupru, staniu si pulberi dc 
de^tairi textile bachelizate si macinate fin. 
fulgi de azbest; 

45 — omogenizarca, dezaerarea si degaza- 
rea materialului in stare bruta ^i nepre- 
lucrata se face prin mixarea amestecului 
cu ajutorui malaxoarelor obi^nuite avind 
prevazute instalatii de incalzire proprii cu 

50 -L^mperatura de lucru maxima lOO^C; 

— materialul de formare in stare bru- 
ta jji neprelucrata se prezinta sub forma 
de pasta viscoasa, astfel incit amestecul 
obtinut in urma omogenizarii ^i avind 

S5 compozitia chimica mentionata mai sus 
poate fi u§or modelat §i fasonat in matri- 
te avind forma corpului dorit; 

— fasonarea prin presare a materialu- 
lui de formare se face prin aplicarea unci 

GO presiuni cuprinse intre 100 ^i 300 kgf/cm-, 
:x* prese hidraulice avind prevazute pla- 
•.nne do incalzire unde temperatura de 
;uc!U este cuprinsa intre 160 si 230X; 

— mentinerea materialului de formare 
c(jntinut in matrita, supus la presiunile s^ 



5 



8 04;; 2 



6 



:ompcraturilo indicaio, in scopul sintcti - 
zarii ra^inilor so face in functie dc gro- 
simcn corpului fasonat, cu respectarea du- 
nitci de limp mcntionate (durata de men- 
unero so caiculeaza din momentiil atinge- 
r;i valorii do temporatura medie a matri- 
[ei de lOO'^C) : 

instalatia utilizata in cadrul proce- 
dcului pontru producerca propriu-zisa a 
materia]ului de antifrictiune pe baza do 
i^Tafit cste simpJa si formata din urma- • 
toareJe: 

— instalatie de sortare (cernere) si 
dozare; 

— instalatie de maJaxare si omoae- 
nizare la oald; ' 

— instalatie de presare si sinteti- 
/ate la cald, cu pre.se hidraulice 
ae tip vulcanizare. 

In cele ce urmeaza se prezinta ca 
cxemple de realizare patru grupe de ma- 
teriale de antifrictiune pe baza dc grafit 
realizate prin procedeul conform inventiei 
comparativ cu materialele realizate prin 
cele doua procedee mentioaate. 

Conform exemplului de realizare mate- 
rialele de antifrictiune pe baza de grafit 
natural - numite ..materiale rezultate pe 

tr^, ^p^n^i - ^^^^te simbolic 

I G-U PGB-1; PG-2; G-1; iar materia- 
lele rezultate pnn primul ^i al doilea pro- 
codeu prezentate la inceputul descrierii 



poarta numercle J, rcspectiv 2 .^i sint nu- 
mite „materialc de referinta". 

Materialele rezultate pe baza inventiei 
•s-au reahzat prin omogenizarea la cald a 
r> amestecului ^i fasonarea material ului de 
formare sub forma de pasta, avind com- 
pozitia chimica prezentata in tabelul I 
sintetizaje la cald la temperatura medie 
de igo'^C $i sub o presiune de 100 
n» kgf/cm-, 

Primul material de referinta este un 
material de antifrictiune obtinut prin faso- 
narea unui amestec sub forma de pulbe- 
re, care cuprinde ca agent de carburare 
ir. cocsul de petrol, degazat, iar ca liant o 
smoala de huila. Fasonarea s-a efectuat la 
o presiune de 1 800 kgf/cm^, iar coacerea- 
grafitizarea la temperaturi inalte. 

Al doilea material de referinta este un 
20 material de antifrictiune care ' cuprinde 
grafit natural ca agent de carburare iar 
ca hant novolac formofenolic. Fasonarea 
s-a facut prin presarea pulberilor la pre- 
siunea de circa 1 500 kgf/cm-^, dupa care 
2n corpul fasonat a fost tratat termic in 
cuptoare de inalta temperatura. Pentru 
reducerea porozitatii materialul copt s-a 
impregnat sub vid cu o ra^ina fluida ca 
de exemplu, lac de impregnare ?i supus 
:to unui al doilea tratament termic. 

Compozitiile chimice ale materialului 
obtinut prin cele doua metode, sint pre- 
xentate in tabelul L 



Tabelul 1 



M;it(ri:i priinn 



Materialo n*/ull:iU- pr baza 
nclualci invintii (%) 



Matcrialc 
lubrcfiantf 
?i dc 

carburare 



Inii^rLdii'iilr 
de 

dilivarc 



lUsina fcnolica tip USA 
(vistozitalf 50-2 UOO CP 

Novolac formoft-nolic 
(K'raniilalir maxim uni 
3U0 ;a) ■ 

Smoala dc huila (timpc- 
ratura dc iiinmicri- 
75...K5%) 

1-at df bachi'Iita 



PG-1 / PGH,: [ : (1-1 



Haporl df 
parlki- 
parca 

totalil ("„) 



Grafit coloidal 
(firamilatic 25- 300 u) 

Bisulfura dc molibdcn 

Negru dc fum HAFF 
{iranulatic 5 pi) 

Goes dc petrol dc^^azal 



Tristcarinii 

Pulberc dc cupru, 
staniu, plumb, aibcsl 

Textile, bachflizale 
ni5cinatc fin 



35 



30 



2,5 
7 



Materia Ic de 
rcfcrinU (%) 



30 



25 
2.; 

30 



2,5 
10 
2,5 



35 



35 
2 

25 



2,5 
3,5 



25 



05 



10 



25- 40 



50- 80 



2,5- 15 



3r> 

4,5 



10 



100 



100 



Pe materialelc PG-1; PGB-1; l^G-2; 
G-1, obtinute, conform inventiei, cit pc 
cele doua materiale de referinta s-au efec- 
tuat incercari termomecanice stabilindu-so 
0 serie de caracteristici care sint prezen- 
tate in tabelul 2. 

Dupa cum rezulta din tabelele 1 §i 2 
materialele de referinta nu se incadreaza 
in inventia de fata prin faptul ca: 

— proportia liant — materiale lubri- 
fiante — ingredient! difera ca raport de 
participare; 

— materiale de form are se prezinta sub 
forma de pasta viscoasa fata de materia- 
lul de referinta 1 §i 2 care se prezinta 
sub forma de puiberi; 

— diferenta mare de presiune la. faso- 
nare, in cazul materialelor, conform in- 



ventiei, fata de materialele de referinta 
1 §12; 

— diferenta mare de temperatura la 
care are loc procesul de sintetizare, res- 

5 pectiv coacere; 

— duratele de timp mult mai reduse in 
cazul procedeului descris prin prezenta in- 
ventie fata de metodele 1 §i 2; 

— porozitati mai scazute fata de mato- 
10 rialele de referinta 1 si 2. 

Atit materialelor de antifrictiune, con- 
form inventiei, cit si celor de referinta 1; 
s-au mai determinat §1 aite caracteristici 
ca: greutatea aparenta (g/cm-), rezisten- 
15 ta la incovoiere (kgf/cm-), duritate Shore 
— pe scara D $i coeficientul de frecare. 

Aceste valori sint trecute, de asemenea, 
in tabelul 2. 

Tabelul : 



Proprift a t i f izico-nicca n icr 


Unitatca de 
masura 


Materiale rezullate pe bazo 
actualci invenlii 


Mnleriale de 
referinta 


PG-1 


PGB- 1 


PG-2 


0-1 


1 1 2 


Conduclibilitatea torniica 


cal/cmS'C 


0.02 


0,01 


0,{)I 


O.O.'i 


0.04 


0.02 


Dcnsitalc aparenta 




1.6 


1.7 


1.7 


1.8 


1.7 


1 .(i 


Porozitate aporcnlS 


O' 


:t.5 




1.5 


1.5 


1.5 


8 


Rczistcnta la incovoivre 


kl^f/ern■- 




500 


400 


35(1 


3,50 


;ioo 


Durilaloa Shon* — scara 1). 












00 
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78 


75 


m 


81 


:j3 


Cocficienl dt- frecare 




O.Oti 


0.07 


0.05 


0.03 


0.02 


0.05 


Presiunea do fasoiiare 


kiif/eni- 


100 


200 


100 


100 


1800 


1.500 


Temperatura de sinterizare si 
















grafitizare 


h: 


170 


IGO 




190 


2000 


500 10((0 



OBSERVATIE: Valorile Indicate In acest label sint valori medil obtinute pe baza de mAsuratori pe mai multe cpruvcie 
de analizS. 
•) Cal/cmS'C 



Comparativ cu solutiile anterior cu- 
noscute, aceea conform inventiei permitc 
obtinerea urmatoarelor avantaje: 

— se realizeaza o tehnologie cu o pro- 
ductivitate crescuta randament sporit; 

— se utilizeaza o instala^ie simpla cu 
un consum considenabil mai redus de 
energie electrica .^i termica; 

— se reduc prelucrarile mecanice prin 
strunjire a semifabricatului in urma ma- 
tri^arii la dimensiunile corpului dorit; 

— se elimina manipularea pulberilor ^i 
poluarea zonelor de lucru prin emana^iile 
particulelor de praf; 

— se elimina unele faze ale procede- 
ului tehnologie cunoscut. 

Revendicari 

1. Material de antifrictiune pe baza de 
grafit, caracterizat prin aceea ca, in sco- 
pul u^urarii realizarii, el este format din 
50 ... 80% materiale lubrifiante formate 
din grafit coloidal, negru de fum. sulfu- 



40 



45 



50 



55 



60 



65 



ra de molibden, avind granulatia maxima 
de 300 n din 25 ... 40% fenoplaste for- 
mate din ra^ina fenolica, viscoasa cu vh- 
cozitatea CP — 50 ... 2 000 $i novolac for- 
mofenolic sub forma de pulbere cu gra- 
nula^ie maxima de 300 fi, din 2,5 ...15",, 
ingredienti cu rol de aditivi format din 
tristearina $i dupa caz adaosuri de pui- 
beri de cupru, staniu sau plumb cu gra- 
nulatia maxima de 300 \i §1 deijeuri tex- 
tile bachelizate §1 macinate fin ^i avind 
o structura compacta 51 o porozitate dc 
sub 5<'/o. 

2. Procedeu pentru realizarea materia- 
lului de antifrictiune, conform revendica- 
rii 1, caracterizat prin aceea ca, omoge- 
nizarea, dezaerarea degazarea materia- 
lului in stare bruta 51 neprelucrata se fa«* 
simultan prin malaxarea la cald a amcs- 
tecului la o temperatura sub 100 ^C, ob- 
tinindu-se un material de formare siib 
forma de pasta viscoasa care este supu.s, 
in continuare, fasonarii prin presarc rric- 
canica la presiuni de 100 ... 300 kgf /cm ' $i 



cu mentineroa la tomporaUiri do 
160... 230 C. pt.' durata de timp in func- 
tie do grosimoa pirsci fasonate cu ros- 
poctarea conditici pentru 1 mm grosimr 
a piesei, durata de mentinere sub pre- 
siunc si temperatura fiind de maxim 
1 min. iar pentru 20 mm grosime a pie- 
sci durata dc mentinere fiind 20 min., du- 
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rata calculindu-se din momentul atinge- 
rii valorii dc temperatura medic a matri- 
tei de 10O'"C. 

(56) Referinte bibliografice 
Brevet, Angiia, nr. 2035984 
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